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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHH TEOPETHYECKYI0 OCHOBY JJIsI ONpENEICHUs
NOIX0J0B K (opMHpoBaHUIO cojepxaHus ydeOHoro mnpeamera «buonorus» cocraBunu:
koHuenryaibHbie nonoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COACp)KaHuUs,
pe3yabTaToB OOy4YeHHS U TPeOOBAHUN K YPOBHIO MOJATOTOBKM BBIIYCKHHUKOB, TOJOXKEHUS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit denepanuu, a TakKe MOJOKEHHS O crienupuKke OUOJIOTHH,
e 3HAUYEHUWU B TO3HAHUU KUBOM MPHUPOABI U O0ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACTICHbBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Gmosioruu MaéT MpeCcTaBICHUE O LENsAX, 00 O0IIel cTpaTernu 00ydYeHus,
BOCIUTAHUS M PAa3BUTUS O0OydYaromIMXCs cpeacTBaMu ydeOHoro mpenMera «buonorusy,
orpenenseT 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpelesieHue Io
paszenaMm M TeMaM, PEeKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3Y4YeHHs Y4eOHOro Mmarepuaia C
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKU 00pa30BaTEIbHOIO IMpoIliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUarOINXCS.

B mporpaMmme 1o OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBAaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpeJMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (opMHUpOBaHUH
OCHOBHBIX BHJIOB Y4eOHO-TI03HABATEIbHON I€ATEIbHOCTH/yUeOHBIX AEUCTBUI O0yUaroUuXcs Mo
OCBOEGHHIO COJIEP KaHUs OMOJIOTHYECKOr0 00pa30BaHUsI.

B mporpamme mo Omonoruu (10—11 kiaccel, 6a30BEIii ypOBEHB) PEaTU30BaH MPUHIIMIT
IPEEMCTBEHHOCTH B HW3YyYEeHUU OWONIOTHH, Onaromaps dYeMy B HEW NpPOCMaTpUBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
NpPEACTAaBICHUNA O 370pOBOM OO0pa3e KU3HH U OEpeXHBIM OTHOIICHHEM K OKpY’Karollen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOIMYECKUX TEOpUM, a TakKkKe
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAONINX B HUX
MPOLECCOB B MporpaMmMe Mo OWONOrMM YAENEHO BHUMAaHHE HCIOIb30BAHUIO MOTYyUYEHHBIX
3HAHUU B MOBCEHEBHOM JKU3HU JIJISl PEILICHUS MIPUKIAIHBIX 3a/1a4, B TOM YUCIE: MPOPUIAKTHKI
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJIOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHS,
000CHOBaHHS PKOJOTHUYECKH I€JIeCO00pa3HOr0 MOBEACHUS B OKpY’KaIOMIeH MPUPOIHON cpese,
aHalu3a BIMSHUSA XO3SHCTBEHHOM JEATENbHOCTH YeJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJIEHHE BHUMaHMs K IPUKIAJHOW HAINpPaBICHHOCTH Yy4eOHOIo
npeamera «BbHONOTHS MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUHM UIS pEeIIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHusl, KOTOpas MpeIoaraet
dopmupoBaHHe y OOYyYalOIUXCsS CIIOCOOHOCTH anaNTUPOBAThCS K H3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOILETOCSI COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHE cpemHero oOmero o0Opa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecnieunBaeT (QopMUpOBaHHE y OOy4YalOIIUMXCS MPEACTaBICHUNA O HAayyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W 3BOJIIOLMHU, CO3AAaET YCIOBHS Ui TO3HAHUS 3aKOHOB KHMBOW INPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KUBOM MPUPOJIE U YETIOBEKY .

Bonbumioe 3HaueHue OMONIOTHS HUMEET TakXkKe JUIsl pEIIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oo1iero o0pa3oBaHus, coluann3auui odydaronmxcs. M3yuenue



Ounoaorun obecrnieunBaer YCIIOBUS TUTSt dhopmupoBaHus WHTEJUICKTYJIbHBIX,
KOMMYHHKAITMOHHBIX U HH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpHI, CIIOCOOCTBYET
UHTETpaIMy OWOJIOTMYECKUX 3HAHUHM C MPEJCTABICHUSMU U3 JIPYTHUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbIe 1M0OJI0KEHUS O MTpeIHA3HAYCHUHN Y4eOHOTO
npenmera «buonorus» cocraBuimM  OCHOBY Uil ONpENENEHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHUIO €r0 COAECPKaHUS, MPEACTABICHHOTO B IPOrpaMme Mo OMOJIOTHH.

OTt60p conepkanusi yueOHOTO TipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTypOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaroluecs: JOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHUS OOIIEH KyJIbTYpbl, ONPEAEISIOnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYXKAIOLIEH NPUPOAHON cpene, BOCTpeOOBaHHBIC B
MOBCETHEBHOM KHM3HU U MPAKTHYECKOW nesTenbHocTH. Ocoboe MECTO B ITOH CHUCTeMe 3HAHUI
3aHUMAIOT 3JIEMEHTBl COJIEp)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OPUEHTALMAX JTUIYHOCTH, CTOCOOCTBYIOMINX TYMaHHU3AIIMK OMOJIOTMYECKOTO0 00pa30BaHus.

CTpyKTypUpOBaHUE COJCpXKaHUS Y4eOHOro Marepuajia B TporpamMmme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
J)KUBOW MPUPOABI, O €€ YpPOBHEBOM OpraHM3aluyd M HBOJIOLUUU. B COOTBETCTBUMM C 3THM B
CTPYKType y4eOHOTo npeamera «BbHONOrHsy BBIIEICHBI CIEAYIONINE COAepKATEIbHbIC JTNHUU:
«buonorust kak Hayka. MeTobl HAy4yHOTO No3HaHUs», «KieTka kak Ouoiorudyeckas CucTeMa,
«Opranusm kak Ouonoruyeckas cuctema», «Cuctema ¥ MHOrooopazue OpraHM4ecKoro MUpay,
«OBOJIOLHUS JKUBOU MPUPOIBD, « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTH.

Henp m3yuenus ydeOHOro mpenmera «buonorwms»y Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JalOIUMHUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAIBLHOW OpraHU3allid JKUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHUIN UCIOIB30BaTh 3TU 3HAHMS JJIsl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 00BEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUYEHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBUiIaX, CIYXKAIIMX OCHOBOW st (opMHUpOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METOAaX HAy4YHOro ITO3HaHUS,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX KHUBBIX CHCTEM pPa3HOTO YpPOBHSI OpTaHHU3allvH,
BBIIAIOIIUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTUH;

dbopMupoBaHrUe y OOYyYaroIIMXCsl MO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B MPOIECCE aHAJIW3a JIAHHBIX O IMYTSAX PAa3BUTUS B OMOJIOTMH HAYYHBIX B3IJISOB,
UJIeH ¥ TIOJIX0/I0B K U3yUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3AIUN;

CTaHOBJIEHHE Yy O0OydJaromuxcsi oOIe KyIbTyphl, (YHKIMOHAIBHON TIPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SIBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI HA
OCHOBAHUWH 3HAHHWM U OMBITA, TOJYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHe y OOYyYarONIUXCS YMEHHUW WJUTIOCTPUPOBATh 3HAYCHUE OMOJIOTMYECKUX
3HAHUN B MPAKTUYECKON MEATEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI U arpoOHOTEXHOJIOTU;

BOCITUTAHUE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM KHUBOW TPHPOIBI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHUX UCCIICIOBAHMIA;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHW JJIsl TIOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPHI, 17151 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHNS;



pUMEHEHHE MPUOOPETEHHBIX 3HAHUH U YMEHUH B IMOBCEJIHEBHOM >XKWU3HU JJISl OLEHKU
HOCIICICTBUI CBOCH JEATEIBHOCTH IO OTHOLICHHIO K OKPYXKAaloleH cpene, COOCTBEHHOMY
3I0pOBbI0, 000OCHOBAHHE U COOIIOZCHNE Mep MPOPUITAKTUKH 3a00JICBaHUA.

B cucreme cpennero oduiero oopasoBanus «bruonorus», usydaemas Ha 6a30BOM YpOBHE,
SIBIIIETCA 00S3aTeIbLHBIM y‘-Ie6HbIM npeaMeToM, BXOAAIIMM B COCTAaB HpCﬂMeTHOﬁ obOiactu
«ECTCCTBCHHO'Hay‘IHBIC MpEaAMCTEBD).



COJAEPKAHUE OBYYEHUSA
10 KUIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOIIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYTUMHU
€CTeCTBEHHBIMH HayKamu, (uiocodueit, 3THKOH, 3CTeTUKOM W mpaBoMm. Ponb Ouonoruu B
dbopMUpOBaHUN COBPEMEHHOM Hay4yHOU KapTUHbI Mupa. CucTtemMa OMOJIOTHYECKUX HayK.

MeTopl TO3HAHUS KUBOM MPUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, ONUCaHUEe, U3MEPEHHE,
KJaccuukanms, MOJAETUPOBAHNUE, CTATUCTHYECKAss 00padOTKa JaHHBIX).

JdemoncTpanuu:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabmuis! u cxeMbl: « MeTOIbI TO3HAHUS KUBON TPUPOIBD).

JlaGopaTopHble U NpaKkTH4YecKHe PadOThI:

[Mpaktuueckass paboraNe 1. «Vcmonp3oBaHWE pPA3IMYHBIX METOAOB TPH HW3YYCHUU
OMOJIOTUYECKIX 00OBEKTOBY.

Tema 2. JKuBble cucTEMbI 1 UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHWYECKOU MPUPO/IBI.

CpoiictBa OmocucTeM W WX pazHooOpazue. YPOBHU OpraHM3alud OHOCHCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM,  TKAaHEBbIA, OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCHEPHBIH.

JdemoncTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKH KU3HM», «YPOBHU OpraHU3alUd KUBOK
PUPOIBD».

O6opynoBanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB M CTPOEHHUE KJIETKH.

XUMUYECKU I COCTaB KJIETKH. XUMUYECKUE  DIJIEMEHTHI: MaKpOIJIEMEHTHI,
MHUKpO3JIeMEHThL. BoJla 1 MUHEpalibHbIE BEILIECTBA.

OyHKUMHM BOJBI M MHUHEpAJIbHBIX BeWECTB B KieTke. [logaepiaHue OCMOTHYECKOrO
OanaHca.

benku. CocraB u cTpoeHue 0eIK0B. AMUHOKHUCIOTHI — MOHOMEpPHI OenkoB. HesameHnmblie
U 3aMEHHUMbIE AMHMHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKoB. buonornyeckue GyHKIMU OEITKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKkTHUBHBIM ILIEHTD,
cyOcrparHas CrenupUIHOCTb. Kodepmentsr. Butamunsl.
OTmnuunsihepMEeHTOBOTHEOPTaHUYECKUXKATATN3aTOPOB.

YrneBoabl: MOHOCaxapubl (TJIFOKO3a, pruO03a U 1e30KCHpu003a), Arcaxapuasl (caxaposa,
JaKTO3a) W TMOJMcaxapubl (Kpaxmalsl, TJIMKOTeH, LeJUIoo3a). buomornyeckue QyHKIMH
YTJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHIPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YTII€BOJOB, OEIKOB U JUIHA0B Kak
HMCTOYHHKOB YHEPTHUHU.



Hyxneunossie kucnotsl: JJHK u PHK. Hykneotnabsl — MOHOMEpHI HYKJIEMHOBBIX KHUCIOT.
Crpoenne u ¢ynkuumu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
byHKUIMN.

[utonmoruss — Hayka o kjeTke. KietouHas Teopusi — mpuMep B3aUMOJCUCTBUS WU U
(dakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YUYEHUS KIETKH.

Krerka kak menoctHas xwuBas cucrema. OOIue MpU3HAKN KIETOK: 3aMKHYTasi Hapy KHasI
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: 3yKapuoTHdeckas M MpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MpOKapHOTUUYECKON KiIeTKU. KieTounas crenka 6akrepuii. CTpoeHHE DYKapUOTHIECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHl KJIETOK — KIJIETOYHAs CTEHKAa, TIMKOKAIHMKC, WX (DYHKIUH.
[Tnazmarnueckass memOpaHa, e€ cBoiictBa W ¢yHkumu. lluromnmasma u €€ OpraHoubI
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [N'onbmxu, muzocoMsl. [lomyaBToHOMHBIE
OpraHoOWbl KJIETKH: MHTOXOHJPHUH, TuIacTuibl. [IpoucxoxaeHne MHUTOXOHAPUNA U TUIACTH/I.
Bunpr mnactua. HememOpaHnHbIe OpraHOUIBI KIIETKUA: PUOOCOMBI, KIIETOYHBIN IEHTP, [IEHTPHOJH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKU. BritoueHus.

SAnpo — perynaropHslil eHTp KieTku. CTpoeHue spa: saepHas o000uKa, Kaproria3ma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetni: A. JleBenryk, P. I'yk, T. lIBanu, M. Illneitaen, P. Bupxos, /. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XUMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIECH,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmumel u cxembl: «llepuogudeckass TabmuIa XUMHUYECKHUX AJIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJBI, «brnocunTes Genka», «CTpoeHne Monekyisl Oenka», «CtpoeHne GpepmMeHTa,
«Hyxneunossie kuciotsl. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKkapruoTUUeCKOn
KJIeTKN», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KieTkn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOEHUE s11pa KIETKU», « Y TIE€BOAbDY, «JIunuasn.

OO0opyoBaHKe: CBETOBOW MHKPOCKOI, OOOPYIOBAaHHE ISl MPOBEACHUS HAOIIOICHMUIA,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpPEINapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTEepUaTbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlaboparopHast pabora Ne 1. «/3ydeHHE KaTaTMUTHYECKON aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHass pabora Ne 2. «UM3yueHWe CTpOCHHSI KJIETOK PACTCHUM, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMHCAHHEY.

Tema 4. ’KuzHeneATeJIbHOCTH KJIETKH.

O6men BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIMUS (IUIACTUYECKHM OOMEH) u
JTUCCUMUIIALINSA (PHEPreTUUecKuii 00MeH) — IB€ CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTpodHBIN U reTtepoTpodHbii. Ponb gepmeHTOB B 00MEeHE
BEIIIECTB U MIPEBPAIICHIHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakimu (doTocuHTE3A.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A AJIs )KU3HU Ha 3emiie. BrnusHue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €r0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKkTepuu. 3HAUYE€HHWE XEMOCHHTE3a I KU3HHU Ha
3emuite.

Ouepreruyecknii oOMeH B KieTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJIMIPOBaHHE 3HEPTUHU B KJIETKe. DTalbl d3HepreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuyHoro cuHres3a. lenHernueckas wunpopmamms u JIHK. Peanumzanus
reHeTu4YecKoi mHpopmanuu B KJIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
matpuuHblidi cuHte3 PHK. Tpancusius — 6uocunTe3 Oenka. Drtanbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsle ¢opmbl ku3Hu — Bupychl. Mcropusi otkpwiTusi BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYCcoB. baktepunodaru. bonesnun
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBA€MbIe BUpYycaMu. Bupyc nMMyHOepUIINTa YeTOBEKa

(BUY) - Bo30oymurens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBepTaa W HWHTErpasa.
[MpodunakTrka pacpocTpaHEeHUS BUPYCHBIX 3a00ICBAHHIA.
JdemoncTpanum:

IToptpetsi: H. K. Konbuos, 1. Y. UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUS,
«OHepreTuueckuii oomen», «Xmopomaact», «Dotocuntes», «Crpoenne IHK», «Crpoenue u
dbyHknuoHupoBanue reHay, «CunHre3 Oenka», «l'eHeTmueckuii  Kom», «Bupycen,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIINa, ©Oaxreprodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunmms», «buocunres
Oenka», «CTpoeHHe KIETKW», MoieTb cTpyKkTypsl JIHK.

Tema S. PasMHOKeHHe M HHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KneTtounsrii muki, wid KU3HEHHBIM KN Kietku. MHTepdaza m mumto3. Ilpomeccsl,
npoTekaromue B uHTEpdaze. Permmmukamms — peakuuss marpuuHoro cunte3a JHK. Crpoenme
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetrkn — muto3. Cragum mutosa. Ilpoimecchl, MpoHcXOonslIe Ha PpPa3HbIX
CTaAusAX MUTO3a. BUOIOrn4YecKkuii CMbICII MUTO3A.

[Tporpammupyemasi ruGesb KIETKH — aromnTo3.

@opMBl  pa3MHOKEHHSI OpPraHM3MOB: Oecroysioe H MojioBoe. Bunabl  Oecrnonoro
Pa3MHOXXEHHUS: JIeJICHHE HaJIBOE€, MOYKOBAaHME OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHHE IS
CEJIEKIINH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.

Meiios. Craguu meio3a. [lpormeccsl, mpoucxoasme Ha cragusx meiosza. [loBenenue
XpoMocoM B Meio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHMs MMOJIOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE JK€NE3bI:
CEMEHHHUKU M SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTro3ouj,
AllIeKIIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SIMIEKIETOK U
cnepmaro3onioB. Omionorsopenue. [laprenorenes.

WnpuBunyanbHoe pa3Butue (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Yy MO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyssius,



opranorete3. [loctamOproHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpensl Ha pa3sBUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIC
BBI3bIBaTh BPOXKJIEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaINU
pa3BUTHSL.

JdemMoncTpanuu:

Tabmuupl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «J[BOIHOE OMIIOOTBOpEHUE Y
IBETKOBBIX pacTeHWi», «BereratuBHOE pa3MHOXKEHUE pacTeHun», «JleneHne KIeTKu
Oaxtepuii», «CTpoeHHe MONOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «KIeTOUYHBINH UKD,
«Penmukanus IHK», «Mwutosy», «Menosy», «lIpsmoe u Henpsamoe pasButuey», «l'amerorenes y
MJIEKONIUTAIOIIUX U YeJI0BEKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MUKporpenaparbl «CrepMaTo30UIbl MIIEKOMUTAIOLIET0),
«Sineknerka miekonurarouero», «KapuokuHes B KJIEeTKax KOpelKa JyKa», MarHuTHas
Mojienb-anmiaukanus «/lenenue knetkn», moaens JJHK, Monens meTadaznoit XxpoMOCOMBI.

JlabopaTopHble U NpaKkTHYecKue padoThbI:

Jlaboparopuas pabota Ne 3. «Habmonenue MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa JIyKa Ha
FOTOBBIX MUKPOIIPENapaTax».

JlaGopatopuast pabora Ne 4. «/3ydyeHue CTpPOECHHS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopuss pasButus reHetuku. Ponbs nuronorum u
HSMOpHOJIOTUN B CTAHOBJIEHUU F€HETUKHU. BKi1ag poccuiickux U 3apyOeKHbIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUYECKUH, MOJEKYJISIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CHUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [.  MeHaenem.
MoHorudpuaHOe CKpeIrBanrue. 3aKOH eAMHO-00pa3us THOPHUIOB TIEpBOTO TIoKoIeHwus. [IpaBuio
JOMHMHHUPOBaHMs. 3aKOH pAcIIEIUIEHHs Mpu3HakoB. ['mmore3a uyucroTel raMer. llomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JAurubpupHoe  CKpeulmBaHWe. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOLIEe CKpEIlBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEIeTICHHs TEHOTUIIA OCOOU.

CueruieHHoe HacnenoBaHue mpusHakoB. PabGora T. Moprana mno clenjIeHHOMY
HacJIeJ0OBaHMI0 reHoB. HapyleHue cuenieHus reHoB B pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasl TEOpUs HACJIECTBEHHOCTH. | eHeTHueckrue KapThl.

I'eneruka nosa. XpoMOCOMHOE OINpEAEIEHUE 110JIa. AyTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHWe NPU3HAKOB, CIEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUibl 13MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJCTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peaknuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.

HacnencrBennas, iy reHoTUnUyecKas, U3MEHUMBOCTb. KoMOMHATHBHAS M3MEHUUBOCTbD.
Meiio3 u 1OJNIOBOM Hpolecc — OCHOBa KOMOMHAaTHMBHOM HW3MEHUMBOCTH. MyTallMOHHAs
u3MeHunBoCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpPOMOCOMHBIE, I'€HOMHble. YacToTa u



MPUYHHBI MyTaluii. MyTareHHbIe (aKTOPhI. 3aKOH TOMOJIOTHYECKUX PSIAOB B HACIEICTBEHHON
n3menunBocty H. . BaBunosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTb.

I'enetnka uyenoBeka. Kapmotun denoBeka. OCHOBHBIE METOJbl T€HETHKH YEJIOBEKa:
TE€HEAJOTHYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHYECCKUH, OHOXMMHUYECKUN, MOJICKYJISIPHO-
reHetuyeckuii. COBpEMEHHOE ONpeleJIeHue TEeHOTUIA: TOJTHOT€HOMHOECEKBEHUPOBAHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ momoiipio [I1[P-ananusa. HacnencTBeHHbie 3a0oiieBaHuUs
yelioBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclHeACTBEHHOM  MpPeapacroiokKeHHOCTHIO,
xpomMocomMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPO(UIAKTUKA U JICUCHUS T€HETUYCCKUX
Oone3nell. MeaMKO-TeHEeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHHUE MEAMLMHCKOW TEHETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeIOBeKa.

JeMmoHcTpanum:

[optpetsi: I'. Menupens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. . BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacUICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTHI TaMeT»,
«Jlurubpunanoe ckpenuBanue», «l{uTomOTHYECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUS,
«Merio3», «B3aumoaencTBie amielbHbIX T'€HOB», «['eHeTnueckne KapThl paCTEHUM, JKUBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIUIEHHOIO C MOJOMY,
«Kapuotunsl uyenoBeka H IKMBOTHBIX», «Bunel wusMenunBoctu», «MonudukannonHas
n3MeHYNBOCTHY, «HacnenoBanue pesyc-daktopa», «['eHeTnka rpymnmn kpoBu», «MyTanmoHHas
U3MEHYUBOCTHY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMHUHHUpOBaHHE», «Jurmbpuanoe ckpemmBaHue», «llepekpéct Xpomocom», MHKPOCKON U
mMuKponpenapat «Jpo3oduna» (Hopma, mytannuu (HOpMBI KPBUTEEB M OKPAcKH Teja), repOapuit
«I"0pox OCEBHOW».

JlabopaTopHble U NpaKkTHYeCKue padoThbl:

JlaboparopHas padota Ne 5. «M3yuyeHue pe3yibTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPEIIapaTaxy.

JlabopaTtopHnast pabota Ne 6. «M3yuenne moaupuKalMOHHON U3MEHYUBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI.

JlaboparopHas pabora Ne 7. «AnHanmu3 wmyramuii y JApo3ouiIbl HA TOTOBBIX
MHUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CocTaBieHUe U aHaIU3 POAOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka U Ipolecc. 3apoKIeHHe CeIeKInH U AoMecTukanus. Yuenne H. U.
BaBuioBa 0 IHEHTpax NPOUCXOXIEHUSA W MHOrooOpaswsi KyJbTypHBIX pacTeHuiu. LleHTpsl
MIPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, IOPO/Ia, IITAMM.

CoBpeMeHHbBIE METOJbI CEIeKIIMU. MacCoBBIii U WHANBUAYATbHBIH OTOOPHI B CENEKIUU
pacteHuii u kuBOTHBIX. OlIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIIUBaHUE — MHOPHUIMHT.
Uucras nwHusa. CkpeniyBaHWe YWCTHIX JIMHWK. ['erepo3uc, wiaum THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — aytOpuauHr. OtnanéHHas THOpuUau3amuss W e€ yCIeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJIYy4Y€HUE MOJIUIUIOWI0B. JIOCTHIKEHMS CEeNEeKUUU PaCTEeHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpaciab MPOWU3BOACTBA. ['€HHas HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranumsmon. Kiierounas wnnxenepus. Knetounsie
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiioHupoBaHue BBICOKOMPOYKTUBHBIX
CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
FeHETUYECKU MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.

JemoHncTpanuu:

Hoptpetsi: H. N. BaBunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. @. l1BaHOB.

Tabmuipl u cxembl: Kapta «LleHTpbl MPOMCXOXKIEHUS W MHOT0OOpasusl KyJbTYpPHBIX
pacteHui», «llopoabl TOMalIHUX >KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI
ounorexHonorum», «Kiaerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHME U TEPEHOC
TE€HOB, XPOMOCOMY.

OO6opynoBaHue: MyJSHKU IJIOJ0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenwii, repoapuii «CebcKOX03sHCTBEHHBIC PACTCHUS.

JlabopaTopHble M NpaKkTHYecKHe PadOThI:

Okckypceusi«OCHOBHBIE METOABl M JOCTHUKEHHS CENEKLIUU PACTeHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00PATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'NH HA
BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX pPe3ylbTaTOB OCBOCHHs Mpenmera «buonorus» BbleIeHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYYaIOIIMMHUCA  POCCUUCKOW  Tpa)KIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEICICHUIO,
HaJIM4ue MOTHUBAIIUU K O6yquI/II-O 6I/IOJ'IOFI/II/I, HGJ’ICHaHpaBHCHHOG pa3BI/ITI/Ie BHYTpeHHI/IX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUUECKHUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAIWYHE HSKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTAaBUTH LICIIN U CTpOI/ITI) JKN3HCHHBIC ITJIAHBI.

JIMdHOCTHBIE pe3yNbTaThl OCBOCHHS Tpenmera «bHOJOrus» MOCTHraloTcs B €IUHCTBE
y4eOHOM M BOCIHTATEIBHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIII/IOKYJIBTypHI)IMI/I, I/ICTOI)I/I'-IGCKI/IMI/I nu IIYXOBHO-HpaBCTBeHHLIMI/I IOECHHOCTSIMM, HpI/IHHTBIMI/I B
oOmiecTBe TpaBHJIaMH W HOPMaMH TOBEJCHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOITO3HAHUS,
CaMOBOCITUTAaHUS U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YETOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUs, OEpe)KHOro  OTHOIIEHHS K  KYyJbTypHOMY  HAaCJlEIUI0 U  TpaJulUsiM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.



JlugHOCTHBIE PE3yNIbTaThl OCBOCHUSI YUeOHOTo mpeameTa «buosiorusy MOJKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH O0OYYaIOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TMO3UTUBHBIX BHYTPCHHHX
yOXKIEHUIM, COOTBETCTBYIOLUIMX TPAAMIMOHHBIM ILIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITEILHOCTH B IPOILIECCE peau3allid OCHOBHBIX
HATPaBIIEHUH BOCIIUTATEIHHOMN JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1)rpaxaaHcKoro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMU  00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTIO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB H OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
MIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNSATh COOCTBEHHYIO TO3HUIIMI0O TI0 OTHOILIEHWIO K SIBJICHUSIM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JECHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJCH ¢ pasHBIMU YOEKICHUSAMHU, KyJIbTYPHBIMH LIEHHOCTSAMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIONHEHHS YUYCOHBIX,
MO3HABATE/IbHBIX M UCCIEIOBATEIbCKUX 3a[a4, YBAXXUTEIBHOTO OTHOILICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAPHOUN U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKON TPaXKIAHCKONW UACHTHYHOCTH, TATPUOTH3MA, YBAXKEHUS K
CBOEMY HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH mnepe] PonMHON, TOpAOCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOI SI3bIK U KyJIBTYPY, IPOILIOE M HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TMPUPOAHOMY HACICAMI0 U TMaMSATHUKAM TMPUPOIBI,
JTocTXeHUsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUHUCKUX YYEHBIX B CTAaHOBIIEHHE U pa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/IbI, B ’KU3HU YEIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHas yoe:x IEHHOCTh, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMEBI M IICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMUTENSAM, CO3JaHUIO CEMbM Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH CEeMEWHOU XKM3HU B COOTBETCTBUHU C TPAAULIUSIMU HAPOJOB
Poccuwn;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMaHNE YMOITHOHAIBHOTO BO3JICHCTBUS KUBOM IPUPOBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BUJAX HCKYCCTBa, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPYECKOH JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMS  KYJBTYPbl 340POBbS H
IMOLMOHAIBLHOIO 0JIAronoJay4usi:

MOHUMaHWE W pealn3aius 310pOBOro U 0€30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
cOOJII0/IEHNEe TUTMEHUYECKUX MPaBUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIbIXA,
perymnspHas (QU3MYECKash AaKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 310POBbIO;

MOHMMAaHHWE IEHHOCTU TPaBUJ HWHAMBUIYAIbHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAaHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KYpEHHs);

6) TPY10BOr0 BOCIIUTAHUSA:

FOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10J1I00UE;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTMYECKON M COLIMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATh W CaMOCTOSITENBHO  BBIMOJHATH — TaKyro
NESITEIbHOCTD;

UHTEpEC K Pa3IUYHBIM chepaM MpodhecCHOHATBHONW NEATENbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIIei mpodeccun U peaan30BhIBaTh COOCTBEHHBIC JKU3HCHHBIC TIIAHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS

9KOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOILIEHUE K MPUPOJE KaK UCTOYHHUKY XKHU3HU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBaHNS;

MOBBIIICHHE YPOBHS SKOJOTHYECKONW KYyIbTypbl: MPHOOpETEHHE OMbITa IIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOKHBIX MOCTEACTBUMN ISl OKPYKAIOIIEH CPEJIbl;

OCO3HaHUE I1100aJIbHOr0 XapakTepa 3KOJOTHYECKUX IPO0JIeEM U IMyTel UX PEeLeHUS;

CIIOCOOHOCTH UCMOB30BaTh MpUOOpETaeMble MPU W3YYSHHH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MPoOJeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBWJI MOBEICHUS B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMaX,
OXpaHy BHUJIOB, SKOCUCTEM, Onochepsl);

AaKTUBHOE HENpUsTHE NEHCTBUI, MPUHOCIIIUX Bped OKpYKalolled MPHUPOAHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIE HKOJIOTMUYECKHE MOCIEACTBHUS MpPEeaIPUHUMAEMbIX
JIEUCTBUN U NPENOTBPALLATD UX;

HaJM4HE Pa3BUTOTO JKOJOTHYECKOTO MBIIIIEHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HAmNpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHMKATHBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH SKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO Ha JAHMAaliore KYJbTYp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YNTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aMMOICHCTBHS
MEXIY JI0JIbMU U NMO3HAHUS MUDA;

NMOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUH LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpy:KarolleM



MUpEe Kak O €IWHCTBE MpPHUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEW U pEeIICHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

y6e)KI[éHHOCTB B 3HAYMMOCTH OHMOJIOTHH JJIsL COBpeMeHHOﬁ OUBUIN3aAlIAN: obecrieyeHus
HOBOT'O YPOBHS Pa3BUTHsI MEIMILIMHBI, CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJOIHM, CITIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YEIOBEUECTBA, TIOMCKA IyTeH BBIXOJa U3 IN100AIbHBIX
HKOJIOTHUECKUX MpoOsieM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
UCTIOJIb30BaHUIO MIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHMH B LIEJSIX MOBBIMICHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW YacTH (YyHKIIMOHAJIbHOU
IpPaMOTHOCTH 00ydJaroumxcs, popMupyemMoit mpu u3y4yeHuu OUOJIOTHH;

NMOHUMAHHUEC CYHIHOCTH MCTOHAOB IMO3HAHHWA, HCIIOJIB3YCMbBIX B CCTCCTBCHHBLIX HAYyKax,
CIOCOOHOCTH HCMOJb30BaTh IOJydyaeMble 3HAHUS U1 aHalM3a M OOBSICHEHUS SBICHUU
OKpY’KaIOLIer0 MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHUE JeiaTb 0OOCHOBaHHbIE
3aKIIIOYCHHUA Ha OCHOBC HAyYHBIX q)aKTOB U HUMCIOHIUXCA OaHHBIX C LOCJIbIO IMOJYYCHHA
AOCTOBCPHBIX BBIBOAOB;

CIOCOOHOCTh CAMOCTOSITESIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISl pEIleHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHUEC IICHHOCTH Hay‘lHOfI ACATCIIBHOCTH, TOTOBHOCTh OCYHICCTBJIATL IHPOCKTHYIHO U
HCCICAOBATCIIbCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM 1O OHOJOIMH B COOTBETCTBHUM C >KM3HEHHBIMU
HOTPEOHOCTSMHU.

METANPEIJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ysbTaThl OCBOEGHUS yueOHOro mpeamera «buosorusy BKIHOYAIOT:
3HauMMble Ui (POPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOUIMXCA  MEXIUCUHUIUIMHAPHBIE
(MeXnpenMeTHbIE) oOlIeHayYHbIE TOHSTHS, OTPAKAIOIINE LIETOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy MeToJI0B MO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs,
SBJICHHE, IPOILECC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopusi, UCCIEAOBaHUE, HAOJIOJEHUE, U3MEpPEHUE, SKCIIEPUMEHT U JPYIUX), YHUBEpCaIbHbIE
yueOHble JeicTBUS (TMO3HABAaTEIbHbIE, KOMMYHHUKATUBHbIE, PETYJATUBHBIE), 00eCIeUUBaIOIINE
dopmupoBaHre (YHKIMOHAJIBHONW I'PAaMOTHOCTH M COLMAIbHOW KOMIETEHIUHOOYYaroluXxcs,
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COIIMAIbHON IPAKTHKE.

MertamnpeaMeTHbIe pe3ysibTaThl OCBOSHMsI MPOrpaMMbl CpeIHEro oO0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBi1ageHNe YHMBePCAJIbHBIMU YUeOHBIMH I103HABATEIbHBIMH 1€ CTBUSIMU:

1)0a3o0Bble JJornyecKue JeMCTBUSI:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3MpPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHUS (aHanu3a,
CUHTE3a, CpaBHEHUS, Kilaccuukanuu, 0O0OOIIEHHUs), PaCKPhIBATh CMBICI OHOJIOTHYECKHX
HOHATHUH (BBIIENATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH ITOHITUSIMH);



ONpeAeNATh LENH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHXKEHHUS,
COOTHOCHTD PE3YJIbTaThl AECITEILHOCTHU C IIOCTABICHHBIMU LEJISIMU;

UCTIOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsCHeHHS (AKTOB W SIBICHHH KHUBOMH
HIPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYyXJIEHUS (MHAYKTHBHbBIE, IEIyKTHBHBIC, II0 aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pasHOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IJIaH PEUICHUs MPOOJIEMBI C YIETOM aHATIN3a UMEIOIINXCS MaTepUaTbHbIX
Y HEMaTEepHUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESTEIbHOCTH;

KOOPJAMHUPOBATb W BBIIOJHATH pPa0OTy B YCIOBUSIX pPEATBHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEaTHUBHOE MBILUIEHUE IIPH PEILICHUH )KU3HEHHBIX POOIIEM.

2)0a30Bble HCCIEI0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HAaBBIKAMM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOM AESITENbHOCTU, HaBbIKAMU
paspenieHus: npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB
peLIeHHs] TPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCIOJIb30BaTh pPAa3jIMuYHbIE BBl JACSITEIBHOCTH I10 IOJIyYEHHIO HOBOTO 3HAHHUA, €ro
UHTEPIpPETalNU, MPEOOPa30OBAaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHUCJE IPH
CO3/1aHUH Y4YEOHBIX U COLIMATIBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBIH TUIT MBIIIJICHHS, BIAJECTh HAYYHOU TEPMUHOIOTUEH, KIIFOUEBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENBHOU IEATEIBHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISBIISATh NPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJM3UpOBaTh 3ajaudy, BBbIIBUIATh
runore’y e€ peuieHusl, HaxOAuThb AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3aaBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJE pELICHMUs 3aJaud pe3ysbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM, OLIEHHUBATH TIPUOOPETEHHBIN OIBIT;

OCYLIECTBJISITh LEJICHAIIPABJICHHBIN MOUCK MEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npoeCCUOHATILHYIO CPEAY;

yMETh NEPEeHOCUTh 3HAHMS B  IIO3HABATENBHYIO M  IPAKTHUECKYI0  00JacTu
KU3HEJESATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE WJEH, NpEJIaraTb OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
npoOIeMbl U 33Ja4uu, JIOMyCKaloIIKe allbTepHATUBHbIEC PELICHHUS.

3) padoTa ¢ nundopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIONYJISIPHON JUTEpaType, OMOJOTMUECKUX CIOBapsX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3lIUYHbIX BHJIOB U (opM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HENTPOTUBOPEUYUBOCTD;



dbopMynpoBaTh 3ampochl W NPUMEHATH pa3jMYHbIE METOAbI NIpPU IOHCKE U O0TOOpe
Ounonoruveckoil nHGOpMaIuu, HEOOXOIMMOM JIJIS BHIITOJIHEHUS yUCOHBIX 3a/1a4;

NpHOOpETaTh OMBIT WCIOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBHYIO (OpMY TMPEACTaBICHUS OHOJOTHYECKOM
uHpopManuu (Cxembl, TpaduKu, TUarpaMMebl, TaOIHIIbI, PUCYHKH U APYTOE);

UCTOJIb30BaTh HAYYHBIH S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYecKue, GU3NYECKue W MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dopmyinbl, abOpeBUaTypy, HOMEHKJIATYypy, HCIONb30BaTh M MPEOOPa30BBIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl HHpOpMAIMH, WHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBi1ageHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMMU:

1)o0menne:

OCYILECTBIISATh KOMMYHHKAIIMKA BO BCceX cepax KM3HM, aKTUBHO y4acTBOBATh B TUAJIOTE
WIM JUCKYCCUM TIO CYIIECTBY 00cCykIaeMoil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATh
CY>KJCHHSI OTHOCUTENIbHO BBIMOJHEHHs] Mpe/iaraeMoi 3aJadd, Y4YWUThIBaTh HWHTEPEChl U
COIIACOBAHHOCTH MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CPEACTBA OOMICHUS, MOHWMATh 3HAYCHHE COIHMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallud, yMETh CMATYaTh KOH(IUKTHI U
BECTH TEPErOBOPHI;

BJIAJIETh Pa3/IMYHBIMU CIIOcOOaMU OOIEHUS M B3aMMOJECHCTBUS, NMOHMMATh HaMEpEHUs
JIPYTUX JIOAEH, MPOSABIATh YBAKUTEILHOE OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOM (hopme
bopMyIHpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMecTHAs AeATeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHAUBUAYaIbHOU pabOTHI TpU
pelieHnr OMOIOTHYecKOl MpobieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX
(dbopM B3aMMOEUCTBUS IPU pEeLIEHUH Yy4eOHOM 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX IEHCTBHI C yuy€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

NPUHUMATh LEJTU COBMECTHOM JESITENbHOCTH, OPraHM30BBIBATH M KOOPAUHUPOBATH
JNIEUCTBUA 1O €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, PACIpPElEsATh POJU C YyUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIMIA pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPAaTETMYECKOE IIOBEJIEHUWE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUITMATUBHBIM.

OBiageHne YHHMBePCAJIbHBIMH Pery/JsiTHBHBIMU e CTBUAMM:

1)camoopranu3anus:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHUS [Js BBIABICHUS NPOOJIEeM M WX pEIIeHUs B
JKU3HEHHBIX U YYEOHBIX CUTYaIIUAX;



BbIOHMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1eJIeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSAX M IMOCTYIKaxX 10 OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 370POBbIO U 3I0POBBIO
OKpPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIIATh MO3HABATEIbHYIO NESATEIbHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIUpOBaTh COOCTBEHHBIC 3aJaud B OOpa30BATCIBHOW JEATCILHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABIIATH IUIAH PELIeHUs MPOOIeMbl ¢ Y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M TIPEAMOYTCHHUIA;

JaBaTh OLEHKY HOBBIM CUTYALUSIM;

pacupsATh paMKi y4eOHOTo peMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTh 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO IIMPOKON IPYAULIMU B pa3HBIX 007aCTIAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIM U KYJIbTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MMO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMbIX JeUCTBUN
¥ MBICJIUTENBHBIX POIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIIOIB30BaTh MPUEMBI pedIeKCHn
JUTSL OLICHKU CUTYalluH, BBIOOpA BEPHOTO PEIICHHUS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3)npunsiTHe ceds M APYrux:

MPUHUMATH Ce0sl, TOHMUMasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHAIU3€E PE3YIbTATOB JIEATEIbHOCTH;

IpHU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YeJIOBEKa.

IMPEAMETHBIE PE3YJIbTATbBI

[Ipenmertnbie pe3ynbTarel ocBoeHus nporpammbl COO mo 6uonorun Ha 6a30BOM ypOBHE
BKITIOYAOT Crieruduueckue st yaeOHoro npeamera «brosiorus» Hay4dHbIe 3HAHHSA, YMEHUS U
CrocoObl JEHCTBHII 1O OCBOCHHUIO, HMHTEPHpPETAMd U MNPeoOpa3oBaHUI0 3HAHHM, BHJbI
JeSITeIbHOCTH TI0 MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUHM B Pa3JIMYHBIX Y4EOHBIX
CUTyallWsIX, a TaKKe B pEAIbHBIX J>KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C Owuororumeir. B
poTrpaMMe TpeMETHBIE Pe3yJIbTaThl MPEICTABICHBI IO TOAaM 00yUYCHHS.

[Ipenmetnbie pe3ynbTaThl OcBoeHHsI yuyeOHoro mnpeamera «buonorus» B 10 kiacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECT€ W POJU OHOJOTHMH B CHCTEME HAay4HOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHbBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEPKaHHE OMOJIOTMYECKHX TEPMHHOB W TOHITHMN: )KU3Hb, KIETKA,
opranus3M, Mera0osm3M (OOMEH BEIIECTB M NPEBpAIlCHHE JSHEPTUH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs JKUBBIX  CHUCTEM, CaMOBOCHPOHM3BEACHUE
(penpoyKIHsi), HACIEACTBEHHOCTh, K3MEHUYMUBOCTh, POCT U Pa3BUTHE;



yMEHUE W3Jaratb OMOJOTUYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHAas,
[EHTpaJlbHAs JI0TMa MOJEKYJspHOW Ouosnorum), 3axonbl (I. Mennens, T. Moprana, H. U.
BaBunosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyJIbTypHBIX pacteHuii H. U.
BasuioBa), onpeaensTe rpaHUIBI KX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

yMEHHE BIaJIeTh METOJaMH HAay4HOTO MO3HaHUS B OMOJIOTMU: HAOIIOACHHWE M OMHCAHUE
JKUBBIX CHCTEM, IIPOIIECCOB U SBJICHHM, OpraHu3alus ¥ MPOBEIEHUE OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJIBIDKCHHE THUIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXIY HCCIEAyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJlbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYyYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICTATh CYLIECTBEHHbIEC MPU3HAKUA BUPYCOB, KJIETOK IMPOKAPHUOT M IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHus] YHEPruu B KIIETKe, (OTOCHHTE3a, IUIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOIOTBOPEHHS, PA3MHOKEHUS, UHANBUAYAIbHOTO Pa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE MPUMEHSThH MMOTYYCHHBIC 3HAHUS JJIsi OOBSICHEHUS OMOJIOTUYECKUX IMPOIIECCOB U
SBIICHUH, 7151 IPUHATHS MIPAKTUUYECKUX PEIICHUH B TOBCETHEBHOM JKU3HHU C 1[ENIbI0 00ecreueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYXKAIOIIUX JFOJIEH, COONIIOJIEHUS HOPM
rPaMOTHOTO TOBEICHUS B OKpYKalolleld MPUPOJHON cpene, MOHMMaHHE HEOOXOIUMOCTH
WCIIOJIb30BAHUS JIOCTHKEHUN COBPEMEHHOM OMOJOTMU W OMOTEXHOJOTHUU VISl PALlMOHAIBHOTO
MPUPOIONOIB30BAHUS;

yMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYECKHe 3a/Jadyl Ha MOHO- U JIUTHOpUAHOE
CKpEeIIMBaHKE, CIEIUICHHOE HACJIEOBAaHHE, COCTABIATH CXEMbl MOHOTHUOPUIHOTO CKPEIIMBAHUS
JUTSL TIpeJICKa3aHusl HaclIeJOBaHUs TPU3HAKOB y OPraHU3MOB;

yYMEHHE BBINOJHATH JTAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, coOMI0OaaTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMCHHE KPUTHUYECKH OIICHWBATh M WHTEPIPETHPOBATH HMH(OPMAIHIO OHOJIOTHYECKOTO
COJIEpXKaHUs, BKJIIOYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOW MH(OpMALINU, HAYYHO-TIOMYJISPHbIE MaTEpUalbl), ITUUYECKHUE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIeHUs, 0000Imas
OMOJIOTMYECKYI0 HMH(pOPMAllUI0 W3 HECKOJBKUX HCTOYHHKOB, TPaMOTHO HCIIOJIb30BATh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» 6 11 knacce
JTIOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE M POJM OMOJOTMM B CHUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apYOSKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHOW IPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUSI )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKPBIBATh COJICPIKAHNE OMOIOTMYECKUX TEPMUHOB M TIOHSITHI: BU/, TIOMYJISIIUA,
reHo(OoHA, SBONIONMS, JBWXKYIUME CHIBI ((HaKTOpbl) 9SBOJIONUHU, MPUCTOCOOIEHHOCTD
OpPraHW3MOB, BHJI000pa3OBaHUE, HKOJOTHYECKHE (HAKTOPBI, OSKOCHUCTEMa, MPOAYLIEHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIEMH MUTAaHUs, YKOJIOTHIYECKas MupaMuia, OnoreomneHos, ounocdepa;

yMEHHE H3j1araThb Ouonoruueckue Teopuu (dBomounoHHass Tteopust Y. JlapsuHna,
CUHTETHYECKasl TeOpHs SBOJIIOIHH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbliieBoro cxoactea K. M.
bopa, uepenoBanus riaBHbBIX HampaBieHud u myrted 3omrounu A. H. CeBeproBa, yueHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;



YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHWsS B OMOJIOTWHW: HAOIIOJCHUE W ONMHCAHWE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alys M TPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHHE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCICAYEMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOIYYECHHBIX PpE3yJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHITHH,
TEOpUi M 3aKOHOB, YMEHHE JICJIaTh BHIBOBI HA OCHOBAHUH ITOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BbEKTOB: BUJIOB,
HOMYJISAUN, TMPOAYLEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTCOIEHO30B U HKOCUCTEM,
OCOOCHHOCTH  IPOIIECCOB:  HACIIEACTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpA,
BU/1000pa30BaHMs, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JICUCTBHS IKOJOTMYECKUX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHU B HYKOCUCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYIOBOPOTa BEIIECTB W OMOTCOXMMHUYECKHX ILIHKJIOB B
ouocdepe;

yMEHHE MPHUMEHSATh MOJyYEHHbIC 3HAHUS JUIS OOBSICHEHHS OMOJIOTMYECKHX IPOLIECCOB H
SIBIICHUM, /ISl IPUHATHS PAKTUYESCKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C IIEIIBI0 00ECTICYeHUS
0€30MaCHOCTH CBOETO 3[0POBbS M 3/I0POBBSl OKPYXAIOIIUX JIIOJEH, COONIONEHUS HOPM
TPaMOTHOTO TOBEACHUS B OKpYXaloUled NPUPOTHON cpele, MOHMMaHHE HEOOXOAMMOCTH
UCIIOJIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
PUPOIOTIOIB30BAHNUS;

YMEHHE pelIaTh JJIEMEHTapHbIE OMOJOTHMYECKHE 3a/laud, COCTABIISATH CXEMBI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIH MUTaHNUA);

YMEHHE BBINOJTHATH JTa0OpAaTOPHBIE M NpaKTHYecKue paboThl, COOIOAATh MpaBWiIa MPU
pabote ¢ yueOHBIM H Ja00paTOPHBIM 000pyI0BaHHEM;

YMEHHE KPUTHUYECKH OIICHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COZIEpKaHMs, BKIIIOYAIONIYIO0 TCEBJOHAYYHBIC 3HAHHS W3 PA3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOW HMH(OpMAalMM, HAyYHO-TIOMYJIIpHbIE MaTepuallbl), paccMaTpuBaTh TIJI0OAbHBIE
HKOJIOTHYECKUE TMPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIECHHIO K HUM COOCTBEHHYIO
TIO3HIIUIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIeHHs, 00o001mas
Ouonormyeckyro HMH(OPMALMIO M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnyecTBoYacoB
HaumeHoBaHuepasae Ip/ JyeKTpoHHbIe (LM pPOBbIE)
Ne Kountpo
JIOB U Jaab o0pa3oBaTe/bHbIE
n/n Bcero JabHBbIE
TEMIIPOIrPaAMMBbI pabdo = pecypchl
padoThI
ThI
1 BuonoruskakHayka 3 1 bubmorexa LIOK
HOJIOTUSIKAKH
" 4 https://m.edsoo.ru/7f41¢c292
5 ’KuBbie cucTEMbI U UX 1 bubnmmoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
XUMHYECKUH COCTaB B bu6nmmoreka [IOK
3 8 2
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41¢292
4 KuzneneaTeIbHOCTRKIIC 7 1 1 bubmnoreka LIOK
TKH https://m.edso0.ru/7f41¢c292
P
5 nfﬁiim:::;e 5 1 g bubmorexa HOK
AHBIAY https://m.edso0.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
6 oo 911 DiomoellOK
o8 P https://m.edsoo.ru/7f41c292
7 CenekiusiopraHu3MoB. 5 bubnuorexa [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
OBIIEE KOJIMYECTBO 34 4 5
YACOB I10 TTPOTPAMME
MHNOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
Koan4yecTBouacoB
Konr IMpakruuye [Hara DJIeKTPOHHBbIenu(ppoB
- Temaypoka poaL ckue/mado | M3yde bleo0pa3oBaTesbHbIEpe
n/n Bcero  Hble
paTopHbI€e HUA CypcChI
pabo
padoTbl
ThI
1. buoJiorust kak Hayka. 3 yaca
EHONOMIS B bubnuorexa [{OK
1 CHCTEMEHAVE 1 07.07 https://m.edso0.ru/863e6
y 122https://m.edso0o.ru/86



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

MeTtonan! mozHanus

3e632a
but6mmoreka [IOK

2 g 1 14.09 https://m.edso0.ru/863e6
YKUBOU MPUPOJIBI.
122
3 Bxonnas
KOHTPOJIbHAA 1 1 21.09
padora
2. ’KuBble cucTeMbl M UX opranusanus.l yac
]CSH:HeomquKHe bubnunoreka LIOK
HACTEMBI
4 ’ 1 28.09 https://m.eds00.ru/863e6
MIPOIIECCHI U UX
564
U3yYCHUE
3. XuMH4YecKHil COCTaB M CTPOEHNE KJIETKHU. 8 yacoB
XuUMH4YecKui
COCTaB KJICTKHU. bu6nuoreka [IOK
5/1 Bomawu 1 05.10 https://m.eds00.ru/863e6
MUHEpaJIbHBIC 74e
coJI
benxu. CocraB u brbmorexa LIOK
6/2 ’ 1 12.10 https://m.eds00.ru/863e6
CTpPOCHHE OEITKOB
b72
DepMeHTBI —
OHMOJIOTHYECKHE
KaTaJan3aTOpHI.
Jlabopamopnas
paboma bubnmnoreka HOK
713 No«U3ydenue 1 19.10 https://m.eds00.ru/863e6
KaTaJIMTUYECKOM b72
aKTHBHOCTH
¢dbepMeHTOB (Ha
IpUMEpPE aMHJIA3hI
WJTU KaTajasbl)»
ViteBo bubnunorexa LIOK
IJIEBOJIBI.
8/4 HEBoA 1 26.10  https:/m.eds00.ru/863e6
JInmmmaer
870
VKT HHOBLICKI bubmuoreka [{OK
9/5 YICICHHOBLICKHC 1 09.11 https://m.edso0.ru/863e6
JI0TEL. ATO
dsc
Hcropus n
SV — bu6nuorexa LIOK
10/6 METOAPTHEYHC 1 16.11  https://m.edsoo.ru/863¢6

KIIETKH.
Kierounasteopus

38



https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

Kierka xax

11/7 uenocrtHas xuBas 23.11
crucrema
Crpoenue
AYKAPUOTUYECKON
KJICTKH.
Jlabopamopnas
paboma«3ydeHn
€ CTPOEHUS KJIETOK bubnuotexa [JOK
pacTeHuid, https://m.edso00.ru/863e6f
12/8 KMBOTHBIX, 1 30.11 fOhttps://m.edso0.ru/863e
rpuboB U 716¢
OakTepuit moa
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenaparax
1 UX OIIMCAHMECY
4. Ku3HenesITeJIbHOCTh KJI€TKH. 74acoB
OOMEeHBeIIEeCTBUI bubmmorexa LIOK
13/1 07.12 https://m.edsoo.ru/863e7
MMETa00IN3M
66¢C
DOTOCHHTES. bubnuorexa [JOK
14/2 14.12 https://m.edsoo.ru/863e7
XeMOCHHTE3
€98
DHEPreTUIeCKuiio bubamorexa LOK
15/3 21.12 https://m.edsoo.ru/863e7
OMeH
aae
Ku3HEHHBIN UK
KJIeTKU. [lenenue
KJIETKU. MUTO3.
Jlabopamopnas
paboma«Habmone bu6nuoreka [IOK
16/4  Hue muTO3a B 1 28.12 https://m.edso00.ru/863e7
KJIETKaX KOHYHMKA dc4
KOpeIlKa JyKa Ha
TFOTOBBIX
MUKpOIIpernapa-
Tax»
buocunres Oenka. bu6nuorexa LIOK
17/5 | Peakiust MaTpuy- 11.01 https://m.edsoo0.ru/863e7
HOI'O CHUHTE3a 96e
Tpancisauus — bubnuoreka LIOK
18/6 ouocuuTe30eKa 18.01 https://m.edsoo.ru/863e7



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

19/7

Hexnerounsiedop
MBIXKU3HHU —
BUPYCHI

1 25.01

96e

but6mmoreka [IOK
https://m.edso0.ru/863e7
540

5. Pa3MHOKeHMe U MHAUBHUAYAJIbHOE PA3BUTHE OPraHU3MOB. 5 4acoB

bubnuoreka LIOK
20/1 dopMbIpazMHOKE 010 https://m.eds00.ru/863e8
HUSOPTaHHU3MOB 1b6https://m.edsoo.ru/86
3e83le
Bbubnunoreka LIOK
21/2  Meiio3 08.02 https://m.edso0.ru/863e7f
4a
OO6pa3oBaHue u
Pa3BHUTHE MOJIOBBIX
KJIETOK.
Ormio10TBOpPEHHE.
Jlabopamopnas bubnuorexa [IOK
2213 paboma 1 15.02 https://m.edso00.ru/863e8
«M3yuenune 1b6
CTPOEHHUS MO0~
BBIX KJIETOK Ha
TOTOBBIX MUKPO-
mperaparax»
NuauBunyansHOEp bu6nunoreka [IOK
23/4  a3BUTHEOPraHU3MO 1 22.02 https://m.edso0.ru/863e8
B 436

6.HacsieacTBeHHOCTh M H3MEHYUBOCTH OPTraHU3MOB. 9 4yacoB

24/1

25/2

26/3

I'enetuka —
HayKa o
HACJICICTBEHHOCTH
1 U3MEHYNBOCTH

3aKOHOMEPHOCTH
HacJIeI0BaHMs
NIPU3HAKOB.
MonorubpuaHoe
CKpEIIBaHNE

Jurubpunxoe
CKpEIIBaHHE.
3aKkoH
HE3aBUCHMOTO
HaCJICTOBAHMSI
NPU3HAKOB

29.02

07.03

14.03

bubmnoreka IIOK
https://m.edso0.ru/863e8
6f2

bubnunorexa LIOK
https://m.edso00.ru/863e8
878

but6mmoreka [IOK
https://m.edso0.ru/863e8
9a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

CreruieHHoe

bu6nunorexa LIOK

27/4  wmacnmemoBaHHe 21.03 https://m.edso00.ru/863e8
MIPU3HAKOB. c60
I'eneruka moJa.
HacnenoBanue bubmuorexa [{OK
28/5 mnpu3HAKOB, 04.04 https://m.eds00.ru/863e8
CLEIJIEHHBIX C c60
TOJIOM
M3MeHYHUBOCTb.
Henacnencrsenna
ST KBMEHYUBOCTb.
Jlabopamopnas
paboma
«zyuenunemonud bubmuorexa [JOK
29/6  wkaruoH- 1 11.04 https://m.edso00.ru/863e8
HOMHU3MEHYHUBOCTH efe
MOCTpOEHUEBapHra
LUOHHOTOPSIAA U
BapHallMOHHONKPH
BOI»
Hacnencrennas bubmmorexa LIOK
30/7 18.04 https://m.edso0o.ru/863e8
M3MEHUYHUBOCT. efe
bu6nuorexa [IOK
31/8 T'enerukauenaoBeka 25.04 https://m.edso0o.ru/863e8
d78
O06006111eHIE IO
TeMe
39/9 «HaciencrseH- 02.05

7.Cesiekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH. 2 Yyaca

HOCTb 1 U3MEH-
YHUBOCTHOPra-
HU3MOB)

Ceexims KaKk
HayKa | MPOoILecc.

bu6nuotexa LIOK

33/1 buorexHonorus 16.05 https://m.edso0.ru/863e9
KaK 0Tpacib 214
MIPOM3BOJICTBA
Meropet bu6mmoteka IIOK

34yp  MOCTIVREHIA 23.05 https://m.eds00.ru/863e9
CeJICKIUU

pacTeHuil u

214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

KHUBOTHBIX

OBIIEE KOJIMYECTBO
YACOB I10 34 4 5
I[TPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akuronepuoe o6miectBo «M3marenbctBo «IIpocBemenney
METOJUYECKHUE MATEPUAJIBI JJ151 YYUTEJIA

1.A.}O.HNonnesa. A.B.Topranos. buonorus B cxemax u tabnuiax 9KCMO Mocksa. 2012 r
2.I'. N. Jlepuep. buonorus. [1onHelil cipaBoyHUK AJ1s1 oAroToBku K E I 9. M. Actpens 2012 r
3.I'oroBumcs xk EI'D. O6mas 6uonorus M Jlpoda 2012 r

4.EI'D 2012 r. buonorusi. M. Actpens 2012r

5.EI'D. O6mas 6uonorus. KontposnsHele uameputensHbie Mmarepuansl M [Ipocsemenue 2012 r
6.11.P. MyxamemkanoB. Mactepckas yuutens « Tectsl, 3aueTsl, 6aumonpocs! 10-11 knace» M
«BAKO» 2007 r

7.061mas 6uonorusi: YueOnuk / [lon pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704 c.
8.Boponnos, H.H. buonorus. O6mas 6uonorus. 10-11 knacesl: YueOHUK 11
o0mreo0pazoBarenbHbIX YupexaeHuii: baszossiit yposens / H.H. Bopontios. - M.: [Ipocs., 2022.
- 304 c.

9 Heitma-Cuonunnkas, M.A. O61mmas 1 caHuTapHast MUKPOOHOJIOTUs ¢ TEXHUKON
MHUKPOOHOJIIOTHYECKUX HccieoBaHuil: YueOHoe nocodue / M.A. Jleiima-10.Cuonunxkas. -
CII6.: Jlans, 2022. - 588 c.

11.3axapos, B.b. Pab6ouas teTpaap mo obmieit 6umonoruu: 10-11 knace: x: Yuebuuky B.b.

3axapoBa, A.I'. Myctaduna, B.. CuBormnazosa, H.M. Yepnosoii 12."O06miast 6uonorus. 10-11



kinacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.. CuBornazos. - M.: Dk3ameH, 2. - 157

YYEBHOE OBOPYJOBAHHE

[lenTp ecrecTBeHHO- HAy4YHOU HampaBieHHOCTH «Touka Poctay

OBOPYJIOBAHME J1JISI TIPOBEJIEHU S JIABOPATOPHBIX, MIPAKTHYECKHNX
PABOT, IEMOHCTPAITUIA

O6opynoBanue s nudpoBoi 1adbopatopuu 1isi KAOMHETOB OMOJIOTHN , XUMHUHU ¥ OMOJIOTHH.
2013r

-MHKpoabopaTtopuu

1.Tabnuua «BemectBa pacrenuii. Kinerounoe crpoenue»
5.Tabnuuel «Hayku o npupoae»

11.Komrutekr tabnui «PacTeHue- 5KMBOI OpraHu3m»
13.Tabmmma «OOMeH BeIIeCTB U MPEBPAICHUE YHEPTUN
14. Tabimmma «Cpena oOuTaHus»

18. Tabmuma «CTpoeHue SKOCUCTEMBD)

21.Tabmuna «I pudsn»

23.Tabmna «DoTtocuHTE3»

1. KoMIIJIeKT mopTpeToB yUEHBIX —OHMOJIOTOB

33.MHTerprpoBaHHOE HHTEPAKTUBHOE HarsiHOe nocodue «buonorusa. Ctpoenue u
KU3HEJEATEIIBHOCTh OPraHU3Ma PACTEHUI»

34.VlaTerpupoBaHHOE UHTEPAKTUBHOE HATIISAHOE TTocobne «CUCTEeMAaTHKA U KU3HEHHBIC ITUKITBI
pacTeHui»

35.1uTerpupoBaHHoe HarasaHoe nocoore «CTpoeHue BhICHINX U HU3LINX PACTEHUI
40.UnTepakTuBHOE HarisigHoe nocobue «buonorus Heknerounsie hopmel sxu3Hu. baktepun»
41.MuTtepakTuBHOE HarmsaHoe nocobue «O61mas 6uonorus .PactutenbHas kieTka»

43 MynbtumeauitHoe nocodue «buomnorus 5-9 xnacc»

44 DnextporHoe mocodbue Ha CD-nucke «buosorndeckue ucciaeI0BaHusD
46.MynbTUMEIUIHBINA TPOEKTOP

48.0kpan



49.Becw1 mabopaTOpHBIE MIEKTPOHHBIE- 1 T
50.TepmomeTp 1abopaTOPHBIA—2 1T

51.buonornyeckas MukpogadbopaTopus — 15 mr
52.1udpoBoit MuUKpocKom-1mT

53.Habop Mozenell 1IBETKOB pa3iMYHBIX CEMEUCTB-8 IIT
61.HabGop mopneneli mo CTpoeHUI0 pacTeHUI
66.KommekT kaprodek «OHOKJIETOUYHbIE BOJIOPOCIIH

68.KomrekT kaprodyek «Pa3zMHOKEHUE paCTEHUM U JKMBOTHBIX)
71.KoMIeKT KapTo4YeK «DBOJIOLUMS PACTEHUN U )KUBOTHBIX)

74.Kommuiekt  myisoked «[11010BbIe Tena NUISIIOYHBIX TPHOOB «
75.Kommiiekt wmymsokei «OBomm», «@pykTei» no 1t

77 KoMmruiekt repOapueB pa3HbIX TPYIIT pacTeHUI

79.Habop MukpormpenaparoB 1o O0TaHUKE

82.Habop yuebHO-TI03HaBaTeNnbHOM nTuTepaTypsl Poccuu-1mr

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.virtulab.net
https://interneturok.ru/
http://bio.1september.ru/urok/
http://www.cellbiol.ru/
http://www.5zaklepok.ru/
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